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(54) SPIN TREATING DEVICE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To evenly clean the treated surface of 
a treated object over the full are by controlling the oscillating 
speed of a nozzle body which jets a treating solution when the 
nozzle body oscillates along the radial direction of the treated 
object. 

SOLUTION: When a first motor 9 is started, a rotator 5 is 
rotationally driven together with an object 6 to be treated. On the 
upper surface side of the object 6 held by the rotator 5, a plurality 
of nozzle bodies 31 is arranged for treating the upper surface of 
the object 6. The nozzle bodies 31 are oscillated by an oscillating 
mechanism 32 along the radial direction of the object 6. A 
controller 66 which controls the drive of a second motor 63 is 
constituted so that the controller 66 may control the rotating 
speed of the rotating shaft 63a of the motor 63 in accordance with 
the angle of rotation. Therefore, the oscillating speeds of the 
nozzle bodies 31 attached to a horizontal arm 33 in the radial 

direction of the object 6 can be changed within the range of the ^w^^f^Wf 4 ' 
oscillating angles of the nozzle bodies 31. - M 
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CLAIMS 



[Claim(s)] 

[Claim 1] In the spin processor which is made to rotate a processed material and is processed with 
processing liquid A cup object and the body of revolution arranged free [ rotation inside the above- 
mentioned cup object ] while holding the above-mentioned processed material, The rotation driving means 
which carries out the rotation drive of this body of revolution, and the nozzle object which is established 
above the above-mentioned cup object and injects the above-mentioned processing liquid to the above- 
mentioned processed material, The spin processor characterized by providing the rocking driving means 
which carries out the rocking drive of this nozzle object along the direction of a path of the above- 
mentioned processed material, and the control means which controls the rate at which the above- 
mentioned nozzle object rocks along the direction of a path of the above-mentioned processed material. 
[Claim 2] The above-mentioned control means is a spin processor according to claim 1 characterized by 
controlling so that the rocking rate of the above-mentioned nozzle object becomes quicker than the 
direction circumference part of a path of the above-mentioned processed material at a part for a core. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the spin processor processed with processing liquid, 

carrying out high-speed rotation of the processed material. 

[0002] 

[Description of the Prior Art] For example, in a liquid crystal manufacturing installation or semiconductor 
fabrication machines and equipment, there is a process as which washing and drying processed materials, 
such as a glass substrate for liquid crystal and a semi-conductor wafer, by high cleanliness is required. In 
order to wash and dry the above-mentioned processed material, processing liquid, such as pure water, is 
injected and washed, carrying out high-speed rotation of this processed material, and making it dry by 
carrying out high-speed rotation, without subsequently making processing liquid inject is performed. 
[0003] The spin processor is used in order to perform such processing. A spin processor has a cup object 
The body of revolution by which a rotation drive is carried out is prepared in the interior of this cup object. 
The above-mentioned processed material is held at the top-face side of this body of revolution. It is 
prepared above the above-mentioned cup object so that the rocking drive of the nozzle object which 
injects processing liquid towards the above-mentioned processed material may be carried out by the 
driving means along the direction of a path of the above-mentioned processed material. 
[0004] Therefore, the whole top face of this processed material can be processed for washing etc. with 
processing liquid by making this nozzle object rock along the direction of a path of the processed material 
by which a rotation drive is carried out, making processing liquid inject from the above-mentioned nozzle 
object. 

[0005] For example, when carrying out washing processing of the processed material with a drug solution, 
injecting the pure water as processing liquid similarly, carrying out rinse processing, and carrying out 
desiccation processing after washing by the drug solution, in the processed material by which rinse 
processing was carried out by carrying out high-speed rotation of the above-mentioned processed material 
in the condition of subsequently not supplying processing liquid is performed. 

[0006] By the way, when making the above-mentioned nozzle object rock along the direction of a path of a 
processed material conventionally, the rocking rate was performed at uniform velocity. When a nozzle 
object is made to rock at uniform velocity, it may be said in a part for the direction core of a path and the 
circumference part of a processed material that the processing times per unit area with the processing 
liquid injected from the above-mentioned nozzle object will differ. 

[0007] That is, as for the processed material by which a rotation drive is carried out, the peripheral velocity 
of a circumference part becomes large rather than the peripheral velocity for the direction core of a path. 
Therefore, if the above-mentioned nozzle object is made to rock at uniform velocity along the direction of 
a path of a processed material, compared with a part for the direction core of a path, the direction of a 
circumference part will become [ the washing time amount per unit area with the above-mentioned nozzle 
object ] short. Consequently, it might be said that unevenness arose in the washing condition of the part 
for the direction core of a path and the circumference part of a processed material. That is, although the 
processed material was washed comparatively good by part for the direction core of a path, it might be 
said that a circumference part was inferior in a washing condition. 
[0008] 
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[Problem(s) to be Solved by the Invention] Thus, when a nozzle object was made to rock along the 
direction of a path of a processed material and the above-mentioned processed material was washed, the 
rocking rate of the above-mentioned nozzle object was conventionally fixed along the direction of a path of 
a processed material. Therefore, it might be said that unevenness produced the above-mentioned 
processed material in the washing condition in a part for the direction core of a path, and a circumference 
part. 

[0009] The purpose of this invention is to offer the spin processor which enabled it to wash the processed 
side of this processed material to homogeneity over the whole, when washing the processed material which 
is made to rock a nozzle object and rotates. 
[0010] 

[Means for Solving the Problem] In the spin processor which invention of claim 1 makes rotate a processed 
material, and is processed with processing liquid A cup object and the body of revolution arranged free 
[ rotation inside the above-mentioned cup object ] while holding the above-mentioned processed material, 
The rotation driving means which carries out the rotation drive of this body of revolution, and the nozzle 
object which is established above the above-mentioned cup object and injects the above-mentioned 
processing liquid to the above-mentioned processed material, It is characterized by providing the rocking 
driving means which carries out the rocking drive of this nozzle object along the direction of a path of the 
above-mentioned processed material, and the control means which controls the rate at which the above- 
mentioned nozzle object rocks along the direction of a path of the above-mentioned processed material. 
[001 1] Invention of claim 2 is characterized by controlling the above-mentioned control means so that the 
rocking rate of the above-mentioned nozzle object becomes quick by part for a core rather than the 
direction circumference part of a path of the above-mentioned processed material in invention of claim 1. 
[0012] According to invention of claim 1 and claim 2, by controlling the rocking rate of a nozzle object to 
become quicker than the direction circumference part of a path of a processed material at a part for a 
core, since the processing time per unit area in a part for the direction core of a path and the 
circumference part of a processed material can be made almost the same, the processed side of a 
processed material can be processed in the almost same condition over the whole. 
[0013] 

[Embodiment of the Invention] Hereafter, the gestalt of 1 implementation of this invention is explained with 
reference to a drawing. The spin processor of the gestalt of implementation of this invention shown in 
drawing 1 is equipped with the cup object 1. This cup object 1 consists of cup 1c, while ****ed to the 
inside side of upper cup 1b held free [ attachment and detachment ] and this upper cup 1b and being 
attached in the upper limit of bottom cup of shape of owner bottom which top face opened wide 1a, and 
bottom [ this ] cup 1a by 2 free [ attachment and detachment ]. 

[0014] The through-hole 3 is formed in the pars-basilaris-ossis-occipitalis core of bottom cup of the 
above 1 a. The revolving shaft 4 is inserted in this through-hole 3. The upper limit projected in the above- 
mentioned cup object 1 of this revolving shaft 4 is attached in the inferior surface of tongue of body of 
revolution 5. Two or more support pins 7 which support the inferior surface of tongue of the processed 
materials 6, such as a glass substrate for liquid crystal, and two or more engagement pins 8 which engage 
with the peripheral face of the above-mentioned processed material 6 are formed in the top face of this 
body of revolution 5. 

[0015] The lower limit section of the above-mentioned revolving shaft 4 projected from the above- 
mentioned through-hole 3 to the exterior of bottom cup 1a is connected with revolving-shaft 9a of the 1st 
motor 9. Therefore, if the 1st motor 9 of the above operates, the rotation drive of the above-mentioned 
body of revolution 5 will be carried out with the above-mentioned processed material 6. 
[0016] The 1st motor 9 of the above is attached in the 1st tie-down plate 11. The vertical drive of this 1st 
tie-down plate 11 is carried out by the 1st cylinder 12. If the 1st tie-down plate 11 of the above drives in 
the rise direction, as the above-mentioned body of revolution 5 shows drawin g 1 with the chain line, it will 
go up in one. It can detach and attach by the robot which does not illustrate a processed material 6 to the 
above-mentioned body of revolution 5 by it. 

[0017] The base material 13 which supported the above-mentioned revolving shaft 4 free [ rotation ] 
through bearing 12 is formed in the top face of the 1st tie-down plate 11 of the above. The support saddle 
14 is set up by the top face of this base material 13. The above-mentioned through-hole 3 is attached in 
the wrap covering 15 to this support saddle 14 by a projection and its upper limit in bottom cup of the 
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above 1a from the above-mentioned through-hole 3. This covering 15 is interlocked with vertical 
movement of the above-mentioned body of revolution 5. Therefore, even when the above-mentioned body 
of revolution 5 goes up, the above-mentioned covering 15 has covered the above-mentioned through-hole 
3. 

[0018] The above-mentioned covering 15 is formed in the inclined plane which inclined low toward the 
periphery from the direction core of a path. Therefore, the penetrant remover dropped at the top face of 
the above-mentioned covering 1 5 flows along the inclined plane, and is dropped at bottom cup 1 a. Two or 
more exhaust pipes 16 are connected to the pars-basilaris-ossis-occipitalis periphery of bottom cup 1a, 
and the penetrant remover dropped at bottom cup 1 a is discharged. 

[0019] With the plurality for processing the top face of this processed material 6, and this operation 
gestalt, the nozzle object 31 of a pair is arranged at the top-face side of the processed material 6 held at 
the above-mentioned body of revolution 11. The rocking drive of this nozzle object 31 is carried out by the 
rocking device 32 along the direction of a path of the above-mentioned processed material 6. 
[0020] That is, the rocking device 32 has the level cylinder-like arm 33. As shown in the point of this level 
arm 33 at drawing 2 , fitting immobilization of the bush 34 is carried out, and the tie-down plate 35 is 
attached in this bush 34. this — a tie-down plate — 35 — **** — a pair — a pivot — 36 — the above — 
a tie-down plate — 35 — a plate surface receiving — perpendicular — protruding — having — **** — 
these — a pivot — 36 — a top — Norikazu — a pair — a nozzle — the body — 31 — a tilt angle — 
whenever — it is — adjustment — free — attaching — having — **** . 

[0021] That is, the above-mentioned nozzle object 31 is attached in the bracket 37 as shown in drawing 2 
and drawing 3 . The mounting hole 38 inserted in the above-mentioned pivot 36 is formed in the upper part 
of this bracket 37. The slitting 39 which is open for free passage to the above-mentioned mounting hole 38 
is formed in the above-mentioned bracket 37, and the above-mentioned bracket 37 can be fixed now by 
whenever [ predetermined tilt-angle ] to the above-mentioned pivot 36 according to making this slitting 39 
deform with the set screw 41 screwed in the upper limit of the above-mentioned bracket 37. 
[0022] As shown in the above-mentioned bracket 37 at drawing 4 (b), a nozzle body 42 ****s, and 53 is 
attached and fixed. This screw thread 53 is screwed in the above-mentioned nozzle body 42 through long 
hole 37a formed in the above-mentioned bracket 37. As shown in the above-mentioned nozzle body 42 at 
drawing 4 (a), the through-hole 44 penetrated in the vertical direction is drilled, and nozzle **** 45 is 
screwed in the lower limit section by the above-mentioned through-hole 44. 

[0023] step 46a forms in the shaft-orientations halfway section of the above-mentioned through-hole 44 - 
- having — this step 46a — O ring 46b — minding — a diaphragm 47 — a periphery — liquid — it is made 
to join densely Chamber 44a to which a penetrant remover is supplied by it so that it may mention later to 
the inferior-surface-of-tongue side of the above-mentioned diaphragm 47 is formed. In order that this 
chamber 44a may make the volume small, the inside diameter, i.e., the inside diameter of a through-hole 44, 
is set up small. 

[0024] 2nd electrode 48c which consists of a spring held in 1 st same tubed electrode 48b attached outside 
tubed insulator 48a and this insulator 48a and the interior of the above-mentioned insulator 48a is 
prepared in the top-face side of the above-mentioned diaphragm 47. 

[0025] From the upper part side of the above-mentioned through-hole 44, the up bush 48 is screwed and it 
is held by pressure plate 50a. Besides, the section bush 48 presses electric conduction coma 48d which 
was prepared in above-mentioned insulator 48a, the 1st electrode 48b, and insulator 48a, and contacted 
electrode 48c of the above 2nd, and holds these in the above-mentioned through-hole 44. Between the 
peripheral face of the above-mentioned up bush 48, and the inner skin of a through-hole 44, O ring 50b for 
securing **** between these is prepared. 

[0026] The ultrasonic vibrator 49 of the same magnitude as this diaphragm 47 is attached in the top face 
of the above-mentioned diaphragm 47, and electrode 48b of the above 1st and 2nd electrode 48c touch 
electrically the electrode (not shown) of the pair prepared in this ultrasonic vibrator 49. 2nd electrode 48c 
is connected to the ultrasonic wave oscillator which is not illustrated through above-mentioned electric 
conduction coma 48d and a cable 51, and electrode 48b of the above 1st is grounded. 
[0027] Therefore, electric power can be supplied to the above-mentioned ultrasonic vibrator 49 through 
electrode 48b of the above 1 st, and 2nd electrode 48c, and by it, the above-mentioned ultrasonic vibrator 
49 vibrates and the above-mentioned diaphragm 47 is interlocked with this. 

[0028] Feed-holes 42a is formed in the above-mentioned nozzle body 42. The back end carries out opening 
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of this feed-holes 42a to the external surface of a nozzle body 42, and the tip is carrying out opening to 
the above-mentioned through-hole 44. The joint 43 is screwed in the back end side of feed-holes 42a. The 
end of the supply tube 52 is connected to this joint 43. This supply tube 52 is inserted in the above- 
mentioned level arm 33 with the above-mentioned cable 51 , as shown in drawing 2 , and the other end is 
connected to the source of supply of the processing liquid which is not illustrated. 

[0029] The tip side of the above-mentioned feed-holes 42a is set as thin diameter section 42b [ narrow 
diameter enough ] compared with the back end side. For the above-mentioned thin diameter section 42b, 
at the gestalt of this operation, an inside diameter is 0.8mm. It is set up. 

[0030] Therefore, the processing liquid supplied in the above-mentioned nozzle body 42 from the above- 
mentioned supply tube 52 is spouted towards the processed material 6 which supersonic vibration was 
given by the above-mentioned diaphragm 47 which flows and carries out supersonic vibration of the inside 
of chamber 44a as an arrow head shows to drawing 4 (a), and was held from nozzle **** 45 at the above- 
mentioned body of revolution 5. 

[0031] The part which the above-mentioned chamber 44a is small set up, and the volume opens for free 
passage to the above-mentioned chamber 44a of feed hopper 42a is formed in thin diameter section 42b. 
Therefore, since processing liquid flows into chamber 44a with the small volume by the big rate of flow 
from thin diameter section 42b, it becomes possible [ shortening time amount until the air in chamber 44a 
falls out ]. 

[0032] The above-mentioned nozzle object 31 is attached in the wrap covering object 54 by the tie-down 
plate 35 of the point of the above-mentioned level arm 33. This covering object 54 is formed in curved- 
surface 54a of the shape of a streamline shape which does not disturb the flow (an arrow head shows to 
drawing 1 ) of the downflow of the clarification air in the clean room in which the spin processor was 
installed. That is, with the gestalt of this operation, it has prevented that the flow of the clarification air 
which flows in this cup object 1 from the upper part of the above-mentioned cup object 1 is disturbed by 
the upper part by the side of the tip of the above-mentioned covering object 54 being formed in radii-like 
curved-surface 54a. 

[0033] Moreover, it is also prevented that the clarification air which passes the part of this level arm 33 
and flows in the cup object 1 by having used for the above-mentioned level arm 33 the cylinder pipe the 
shape of whose an appearance is a streamline shape is confused. 

[0034] The upper limit of the castellated shaft 56 of the shape of hollow as a driving shaft which made the 
axis perpendicular is connected with the end face section of the above-mentioned level arm 33 through the 
connection member 55. The lower limit section of the above-mentioned castellated shaft 56 passes along 
the through-hole 58 formed in the 2nd support plate 57, and is supported by the end section of a tie-down 
plate 59 free [ rotation ] by bearing 60. 

[0035] The above-mentioned tie-down plate 59 is formed in the shape of a crank, and rod 61a of the 2nd 
cylinder 61 attached in the 2nd support plate 57 of the above is connected with the other end. Therefore, 
if rod 61a of the 2nd cylinder 61 of the above drives in the retreat direction shown by the arrow head, the 
rise drive of the above-mentioned castellated shaft 56 will be carried out through the above-mentioned 
tie-down plate 59. 

[0036] It is prepared in the halfway section of the above-mentioned castellated shaft 56 so that the 
follower pulley 62 may rotate in [ as a castellated shaft 56 ] one free [ vertical movement ]. The 2nd motor 
63 is formed in the 2nd support plate 57 of the above, and the driving pulley 64 is attached in revolving- 
shaft 63a. The timing belt 65 is stretched between this driving pulley 64 and the above-mentioned follower 
pulley 62. Therefore, if the 2nd motor 63 of the above operates, the above-mentioned castellated shaft 56 
will rotate. 

[0037] If a castellated shaft 56 rotates, since the level arm 33 is interlocked with that rotation, the nozzle 
object 31 prepared in the point of this level arm 33 will move along the direction of a path of the processed 
material 6 held at the above-mentioned body of revolution 5. That is, the nozzle object 31 will carry out 
both-way rocking between the direction core of a path of a processed material 6, and a periphery edge. 
[0038] As for the 2nd motor 63 of the above, a drive is controlled by the control unit 66. The above- 
mentioned control unit 66 can control now the rotational speed of revolving-shaft 63a of the 2nd motor 63 
according to the angle of rotation. The rocking rate which meets in the direction of a path of the processed 
material 6 of the nozzle object 31 prepared in the above-mentioned level arm 33 by it is changeable within 
the limits of the rocking include angle. 
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[0039] With the gestalt of this operation, a rocking rate becomes slow gradually as the above-mentioned 
nozzle object 31 goes to a periphery edge from the direction core of a path of a processed material 6 t and 
it is set up so that it may become quick gradually, as it goes to a core from the periphery edge of a 
processed material 6 conversely. By it, washing time amount per unit area in a part for the direction core 
of a path and the periphery part of a processed material 6 with the above-mentioned nozzle object 31 can 
be made the same, even if peripheral velocity differs. 

[0040] In addition, the above-mentioned castellated shaft 56 lets the above-mentioned cable 51 and the 
supply tube 52 pass, and they are drawn outside. Therefore, even if the rotation drive of the above- 
mentioned castellated shaft 56 is carried out, in order for the cable 51 and the supply tube 52 which were 
inserted in the interior being twisted, and being damaged at an early stage to form about [ prevent ], the 
above-mentioned cable 51, and the supply tube 52, it is not necessary to secure the tooth space of 
dedication. 

[0041] Below, the case where washing processing of the processed material 6 is carried out with 
processing liquid with the spin processor of the above-mentioned configuration is explained. First, the 
nozzle object 31 of a pair is made to incline by theta whenever [ predetermined tilt-angle ] to a vertical 
line, as shown in drawing 3 and drawing 4 . Subsequently, supersonic vibration is given to the processing 
liquid which drove the ultrasonic vibrator 49 and was supplied in chamber 44a of the nozzle object 31 with 
the ultrasonic wave oscillator while supplying the penetrant remover as processing liquid to each nozzle 
object 31. 

[0042] The processing liquid with which supersonic vibration was given is spouted toward the processed 
material 6 held in the cup object 1 from nozzle **** 45. The top face of the above-mentioned processed 
material 6 will be washed by it. 

[0043] The above-mentioned processing liquid is supplied to chamber 44a from thin diameter section 42b 
of feed-holes 42a. By processing liquid being supplied from thin diameter section 42b, the inflow rate into 
chamber 44a increases. By it, the air in chamber 44a can be comparatively extracted with processing liquid 
in a short time. And it becomes possible [ extracting air for a short time ] conjointly from chamber 44a to 
have made the volume of chamber 44a small. 

[0044] The 2nd motor 63 is operated and the above-mentioned level arm 33 is made to rock along the 
direction of a path of a processed material 6 at the same time it supplies processing liquid. Washing 
processing of the top face of a processed material 6 will be carried out over the whole by it. 
[0045] The rocking rate of the above-mentioned level arm 33 is controlled by part for the direction core of 
a path of a processed material 6 by the control unit 66 to become quicker than a circumference part. By it, 
since washing time amount per unit area can be made almost the same even if the peripheral velocity of 
the part for the direction core of a path and the periphery part of a processed material 6 differs, the top 
face of the above-mentioned processed material 6 can be mostly washed to homogeneity over the whole. 
[0046] When according to the experiment the nozzle object 31 is made restored once and is washed at the 
same rocking rate, compared with a circumference part, the cleaning effect of the amount of [ of the 
processed material 6 which consists of a glass substrate for liquid crystal ] core is high, and unevenness 
arises in the washing condition as the whole. And the number of particle before washing is 22962. The 
number of particle after washing is 14145 to having been an individual. It was an individual and the residual 
percentage was 61.6%. 

[0047] On the other hand, when the rocking rate of the nozzle object 31 was made quicker in a part for the 
core of a processed material 6 than a circumference part and was made restored once, the top face of a 
processed material 6 was mostly washed by homogeneity over the whole. And the number of particle 
before washing is 23515. To having been an individual, the number of particle after washing decreased to 
4419 pieces, and the residual percentage improved to 18.8%. 

[0048] It was checked that the top face of a processed material 6 can moreover be washed with the 
elimination factor of high particle to homogeneity by controlling from this as the rocking rate of the nozzle 
object 31 was mentioned above. 

[0049] As shown in drawing 3 , the direction where the processing liquid which supersonic vibration is given 
and is spouted from the above-mentioned nozzle object 31 compared with the case where an axis is 
perpendicular, to a processed material 6 by the ability of theta to be set as a predetermined include angle 
whenever [ tilt-angle / of the nozzle object 31 of a pair ] acts on the above-mentioned processed material 
6 is changeable. If the include angle is changed by what kind of washing processing will be performed using 
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what kind of kind of processing liquid to a processed material 6 if the direction where processing liquid acts 

on a processed material 6 is changeable, washing processing can be performed efficiently. 

[0050] What is necessary is for theta to experiment on condition that versatility according to the class of 

processing liquid, the class of washing, the class of dirt of a processed material 6, etc., and just to set it up 

based on the experimental result whenever [ tilt-angle / of the nozzle object 31 over a processed material 

6]. 

[0051] The supersonic vibration (it considers as a progressive wave W1) by which outgoing radiation is 
carried out with processing liquid from nozzle **** 45 of the nozzle object 31 as the nozzle object 31 is 
shown in drawing 3 according to making it incline at an include angle theta on the other hand, and its 
progressive wave W1 The directions of the supersonic vibration (it considers as a reflected wave W2) 
reflected with a processed material 6 differ. 

[0052] Therefore, reflected wave W2 Progressive wave W1 Since it interferes or the thing of carrying out 
incidence to nozzle **** 45, and interfering in a diaphragm 47 is prevented, washing processing with the 
processing liquid with which supersonic vibration was given can be performed efficiently. 
[0053] It is exhausted from the exhaust pipe 16 which clarification air flowed into the interior from the 
upper part of the cup object 1, passed the above-mentioned cup object 1 on the occasion of such washing 
processing, and was connected to the pars basilaris ossis occipitalis. Myst generated by processing liquid 
being injected by the above-mentioned processed material 6 at the time of washing processing also rides 
on the air current of the above-mentioned clarification air, and is discharged. 

[0054] If turbulence arises in the downflow which is the flow of the above-mentioned clarification air, since 
a part of clarification air will pile up within the cup object 1 or it will flow in a longitudinal direction, it 
remains without discharging certainly Myst generated within the cup object 1, and there is a possibility of 
adhering to a processed material 6 at the time of the desiccation processing after washing processing. 
[0055] However, although the downflow which flows in the above-mentioned cup object 1 passes the 
covering object 54 established at the level arm 33 or its tip, these configurations are formed in the shape 
of [ which does not disturb the above-mentioned downflow ] a streamline shape. Therefore, since there is 
almost that no turbulence arises in the downflow which flows in the cup object 1 , even if Myst occurs 
within the cup object 1 at the time of the washing processing with processing liquid, suction discharge of 
the Myst will be carried out with the clarification air of a downflow to an exhaust pipe 16. 
[0056] It seems that therefore, Myst adheres to the processed material 6, and it does not become the 
cause of contamination in case desiccation processing is carried out after carrying out washing processing 
of the processed material 6. With plurality and the gestalt of this operation, the nozzle object 31 of a pair 
was established at the tip of the above-mentioned level arm 33. Therefore, since the area of the processed 
material 6 which can carry out washing processing is expanded to per unit time amount compared with the 
case where processing liquid is made to inject from one nozzle object 31, the time amount which the 
processing takes can be shortened and improvement in processing effectiveness can be aimed at. 
[0057] Furthermore, since the rocking device 32 can be made to carry out the vertical drive of the level 
arm 33, it can set spacing of the nozzle object 31 and a processed material 6 as arbitration. That is, 
according to washing conditions, spacing of the nozzle object 31 and a processed material 6 can be set up 
[0058] 

[Effect of the Invention] According to invention of claim 1 and claim 2, the processing time per unit area in 
a part for the direction core of a path and the circumference part of a processed material can be made 
almost the same by controlling the rocking rate of a nozzle object to become quicker than the direction 
circumference part of a path of a processed material at a part for a core. 

[0059] By it, even if a part for the core of a processed material differs in peripheral velocity from a 
circumference part, there is no involvement in the difference of the peripheral velocity, and since washing 
time amount per unit area can be made almost the same, washing processing of the processed side of a 
processed material can be mostly carried out over the whole at homogeneity. 



[Translation done.] 
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(57) [g#j] 

[nun] c<o^w«^i%*iaiE3ifr^A!^i-r 

secies snfciii&f* 5 i. coiiis^iHi^toiKKi-rs 
®)ic*iLT:±iztamm*mm-rz>y>zjW3 i <t. c© 

*f7 - A3 3 i, ±Ms X)\>&tt±zZ&mmfyoyW) 




-r & x f >*sasg«:*$i,>-c. 

Bis aSESClBB 3 McWffifot . 

coy x*wz±&M!®:m®(c>®y3 folds o rsgswift 10 
a**wwr -5W®#©i £jyt Ltcc t zwm £-r & 

< & s j: 5 mrr £ c £ s* £ -r -sw*^ 1 tais©x 

[2£9J©ffcHH&t&?ii] 

[0 00 1 ] 20 
[000 2] 

&a^£S^?»#arffi#bTl£$;*-ti-.5 £i>5 c £# 

&£©&affi£W«c-afcrf>u oi,i-c^ia?g*i«sts 30 
■er k waais stsci 3#££t,>*»t:£j&jfT 

[0 00 3] COJ: 5 &8Hffi*fT ^fcSHCX e>BBI§S 
H#flH» fctlt OS. X f>MS^g«* f 

wr^ffl^?:Pg*f-r^ y xj^*jib«i^{c i o-c±ia 

fvcus. 40 
[0004] btc&ix. X)i#frt>!umm : $:m 

[0005] tctz.ix, &mm®zmm.-c$t&mm-? z 

*©£S?£«c«fc liilLXMgiLT©!* 

tt«-c±iB««a»*?KiHK3**ct-c, >;>xm 
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£. 

[ 0 0 0 6 ] £ C g£#> ±td^ X;K*£t££!tg!g5 
©S;fr|6jK:?a->T}gS&;*-tf-£*§^ -?-©S»jIS«^jI 

Mteatj©s*[6] tti^a^ £ mm&fr t x «±t a ^ xjv 

IW#S& o r 0 * 5 £ l>5 C t ifiSb & . 
[0007] o£ D , EHEIEMr3ftS»A!»«lt;i:. 
isaf'MKJ'OJSaiSJ: 0 feJHiaa^JBjM©#*«;*:S 
-e©fcto. ±ia^x;K**^aig5©s^isj«: 

a®£*s&<&*. -e©*^ »ma^5©s^^g|j 

#£ ja2!S|5#£ ©jft^t^tctf D -5 £ OS C £ # 

S»«:i5fe^ 3 ti & 4> ©©, jg2g&#t*gfc#t*l!!*5#£ £ 
U5C£#5*-ofc., 
[000 8] 

*TOa^©s*i^{c?So rs«i$ ■a-riiatjyaafj* 
se*»±ta^x^^©fi5«iaa*iffi«ia 

[0 009] C©|^W©aWB. -/X^^SiiS-tt-C 
HKTS^^^^rgfe^-r c ©»^a^©«M 
a®?:^(Ct>?tor^)— {cgfei^TS C t ifiX% *> J: 5 

tc u fcx t- i>ym$m*mm- % c t cc* * „ 

[0010] 

[fSS£fc?&-ra;fc«>©3MR] l<D|&9i». 

a^^isite s -tt-ciaa?g«c j: 0 wm-r -s x t- >Ma$ig 
(c±ia* ^©rtSBfciiiea&KigassnytiHi^ 

C©@^»*@«|g«>-rs@i£lgS!l#S£. ±ta* 

v 7 - ft©±^{c^w e. n±ia««ia^K:^ l- x±.nmm 
<DWjfoK.^->xmnmm-ti,mmm^WLt. ±§a^ 

[001 1 ] nJmz<D?m\*, m^mi ©^(c*jo 
t> ±ga*fjai^e«. ±fa^x;i,^©jg«iiis*i±iaM 

[0012] m^mi tmm2<D$m<>c&tiia.> ;x 

mtxm < & s «fc 5 sfflffii-r s c £ r. «^a%©s^i^ 

p B i*atiiB]DccTsc£3!)i-c*s*^. ^Ma^©^ 
a®?r^^t)/co t{3;«pi cvtmicym? h c t &x 



C3) 
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[0013] 

mm^mbxmm-r^ m 1 x.mrz<j>mi<D9m<o 
BB<dz f ymmmsizn » :/(* 1 r t > s . c © 

*»^lbi, ccd±*-^7"1 b<Dp t 3BnffiiJtc*a0 2CCj: 
[0014] ±IBT# ^la ©Jg§P4><(>g|5{Ctf:jI?l3 
T<,>S„ C(D@^W4(D±ia* ^7-{*lrt(C§ltBUfc± 

(Dkmwzwiikmii? £•©«$!«!& 6 ©tb£ 
3m-r £&&©33$ f> 7 <t . ±mmmw 6 ©^ii® 

[00 15] ±IEffi?L3*>6T*f ?*1 a ©if SM:§Stti 
bfc_kiBI!3E*il 4 ©TSSSBKSi 1 ©■=&-* 9 ©Hl^Wi 9 

a«ca^snrc^ 0 vtcifi-o-c, ±ta3ri©*-#9 
tmmr tit*. ±fa@^ 5 *s±fat$a3i3j 6 i £ & «c 
@eigi(i$ns<j:^{c%-p-c(,^. 20 
[0016] 1 ©*- * 9 am 1 ©BKtf« 1 1 tc 
Bstttw^tvt^-s., c ©m ©artttn n**i©*>i> 
>#i 2K£oT±TIKSfr;?ft&<fc5fc:&-?-ct,>.5. ± 
lasr 1 (oiRim 1 1 #±#Wf6j«cig«i;*tt*i«. ±ta@ 
^5*50iK:i^^-r«fc^K:-H*«{cJi^-r-S„ ^ 

[0017] ±ta» 1 <DJRim 1 1 ©±mk«, ±teiHi 

3*«SW6nrt<^ 0 c©33t(*i 3©±B{c{j^3#jbi 30 
1 4&u.m2n-a,*2>. cv^ammi 4«±taji?i3#> 

6±IBT* ^la rt(c§?Wb. *©±igCc«±taS?L 
3*m')t)K- 1 5#SBStfm6ftTt,>£„ C©2m<- 1 
5«±^0Steft5©±T«)CC3it6^-5. t/fc*Sot, _k 

taiiKfts^^ufci^^fe. ±ta*^*-i5«±ia 

iI?L 3 £S-?T 

[0018] ±ta*m-- 1 5«^isjiti^6JSjaaJtc 

■oX. ±IB*^*- 1 5©±M«CjgTL-fc8fe^«*©ffl - 

1 aoymsammmcizmsHDmrnmi ewmmznx^ 

r. T*»^^l aKSTC/cgfe^^gm-r^Jc^fcfe 

[0019] ±feiai£# 1 1 ^mftzt\z>&%m®Q © 

iffiflUtU*. C©$^ffl^ 6 ©±ffi£$&aTT £/<:&©« 
*. C©SU6Jgfirett— *t©yX;l>#3 l*5fBSSnT 
OS, c©yX)K*3 i«SI!jti«3 2tcj:or±iat6 
6 ©S^[^K?S o T]g«jSgI& SttSctSCCfcoT 

[0 02 0] -^$0. g»««3 2«Rtti«©*¥r- 50 
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A3 34Wt5. C©*^T-A3 3©$t^gRiC«02 
tC^-T i MC?" -^>'^3 4*5^@^$tl > C0>7vts 

* 3 4(C«:IKtt«3 5«ftW6nTI,^. c<Dmt& 

3 5 (Ctf— *f©3tfS 3 6 &±Mmtfm 3 5 (DWffi <-Cft h 

xmrntzmmzux^x, cn63^«i3 6{c±ie— *t© 

^X;K*3 l^«l4ftS©ll3Siffi(cmWW6nT^ 
[0 02 1 ] o^D. ±ia>-X^3 l»12ii3(C 

^-ri^tc^^y h 3 7 tcmtm^tix^z. c<d? 
=>*~j\-3 7©±gp«:(i±ia3s:#3 6 icftrnztizmtt 

H3 8d^fiS$*irC»-2>„ ±ta^v^ ? h 3 7{C»±ia 

ax#?L3 sjcaa-rs-rosw 3 9«3h. c©-r 

0 fO *) 3 9 * ±IB^7 „ 3 7 ©±ffl{CJS^3 Met® 
&>tmtiC4l< l c£-3X&BZl£&CtX. £3&75tr 

* h 3 7 £_hsB;£«3 6U-ftLXffT7g.<»m®Pimx®M 
XZZJzStCteiX^Z. 

[0022] IMZUirv h 3 7 Ktti4 ( b ) iCvkt 

tirt»S. C©*a0 5 3»_hfB:/7$-? h3 7Cc^5 
tifcS7L3 7 a*/rL/r±fayX;U*ft4 2K.m£$tl 
Tt^. ±IB^X;l'*^4 2CC«04 (a) tCT^f <fc 5 
K±T*|Sj{cmjiLfcji?L4 4*!^$n t T«SP(C« 
sXhUfcA 5^±iaa?L4 4{Ci3^Sft-Ct,>£. 
[0 023] ±IBii?L4 4 ©#^|Sjti^SPK:«©SP4 6 
art^J&Sft. C©©g|54 6 a{c»O i ;>^4 6 b*^> 

i/-cfiSii«4 7^2gi5?r?KS(c^§-a-r^-s. -en 

Kiot, JjeSBWK 4 7 ©TMMKf^-T 5J: 5tC?56 

©^ + >^*4 4 a ttsa%/hs < -rztc&icftm^m. 

OS «3S?L4 4©F*JS^6*!/h3 < tSStSftTUS. 
[0024] ±tajg«i«4 7©±Mffl9K:«M«©i^* 

4 8 ai, C©«^ft:4 8 a{C^5nfc|5]D<j8i«© 
^ 1 ©m€l4 8bt, ±tBilfclf{*4 8 a©F»3gp{C^3 
tl/c«*a3!P6%-502©^4 8 c t&WlV ZtlXl,* 

So 

[0025] ±taji?L 4 4 ©±gBffliJ*i h «±gfiX ^ 
4 8#tSl£;*ft. »i®5 0aKJ:-,r§^htl,» 

C©±g|5^-^>^4 8«±IB^^4 8 a. SUl© 
^ffi4 8 hte^UmmWA 8 a|*J{Cta:W6ft±fatS2© 
SS4 8c{Cigftl!b/c^m^-74 8d<i:*PIIL > Ctl 
6=Sr±iBji?L4 4W«:^L,-Cl»-&„ ±3R±M7<9%'a. 

4 8©^jaMiji?L4 4©rtjiffli©ra{c«, cne.© 
ra©^ffi*st«-r s/cdt>©o > ^5 o b 6nr 

[0 026] ±!BJS«I«4 7©±®tC«C©«ib«4 7 
iHOA#3©e#2S[««l : f4 9*JB(«Sn. C©ffl# 
jgtgft-T-4 9«C^W6nfc— *]©^@ Omif-T) (C± 
1 ©*@4 8 b tW2 ©m«4 8 c £#m£WtyC}g 
fUtUrC^. ®2©«iffi4 8 cWE3^L*^aWi^ig 
S{C±fB^m=JV4 8 d*iJ:tf-Jr-^;l/5 1 ZftUXm 
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too27] uy^t, jjsaffiMm** 9 cc«± 

I23U<D^@4 8 b i»2(Dm@4 8 c4/Mt|&lt 

lib, c ft fc±E®ft« 4 7 ^attf £ <fc 5 £ & o r i > 

So 

[0 02 8] ±f^X;l/*($4 2 CCtt«*£R4 2 a#Jg 
J&S ftt t > £ . C CD#y&?l 4 2a tta«*J -/ X;l/2«* 4 

2©*rafcHPU 5fe^±faa?L4 4 6cmur^ 

So «&7L4 2 a©a49BIJCCtt«t*4 3#J[S^3ftri> 10 
So C©sK#4 3(Cttfitte^ a -^5 2©HWffi»3 
ftTOSo CO^^a-:/5 2 ttB 2 K*n*rJ: 5 0C± 
IB^-^S 1 £&fctC±E*¥7--A3 3 (C# M3 
ft, iim»H^0ttC)^«Ottl^€C8m3ftr^ 
S. 

[0029] ±E«I£FL4 2 a ®4MttfMMt<tt'< 
r+^{C*EBS&«BSSP4 2 bCC«j£3*rCC>£. C©H 
*©J&»rtt±82»iS«4 2 b ajft&ffii&o.am *c« 
SSftrc^s. 

[0030] ly^r, jjB«te**-:/5 2;&»e>± 20 

E^^**4 2ftfc«|ft3ft4*!Hiatt % 04 (a) 
K*^^T«fc5fc**>>U4art**ti % SlFttfi 
«rr s±E«t&ffi 4 7 r«Sira»tt*sft# 5 ft r j Xjv 

□ft 4 5 ^ 6±E0IKtt: 5 icmft 3 ft fc&AHBft 6 CCft 

[003 1 ] ±E* * >^4 4 a Wgmtfi'bS < 1SSE3 
ftv fia&P4 2a©±IB^^>^4 4aCCigaT«aB» 

i*mffi»4 2bcc^stiri^. ^<Dtc&. mm 

aWO/hS«c^-r>/'«4 4aCCjBa8B4 2b3&>6^ 

[003 2] ±S B*¥7 - A 3 3 OSteS&SBOBXttS 3 5 
tett_bK>>X;W*3 1 *«5#^-f*5 4#ffi{*fcr6ft 
tt^o C<D^^-»5 4«^-tr>«iffiiSa36SRai3ft 

fc* y - >;u- aj*9<d»»£*<d #*) o - <DS£ft 

5 4aCCjg^Sftri^o C©H«i<3Wg«rtt 
JbE#>t-*fr5 40^HMO±^P)aEROilB5 4 a 

ccj&asftr^scir, ±e*^^icd±**6c 
o^^^irtcciSATim^a^ftmsfts© 40 

[0 03 3] ifc. ±K*TT-A3 3R:^^**aaa 

3cogp^^ii3iLr^ ? 1 fttrcmxtzmfr^tf 

£LftScD&(#±3ftSo 

[00343 ±etmft - a 3 3 (om^wmmzm 

B(C Ufc|gfflft& <h Lr©tp2tt0^^7 -/ >« 5 6 <Z>± 
?15 8£}ID, Btf*«5 9©— ^OC*ite6 0K:J:oT 50 
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@3Se«ECc3£S$3ftTt>S D 

[003 5] ±EK«S5 9tt^^>*tt«c0J«3tir 
CvC % *<Dflb^fcttJJBfll2 (D3m«5 7 telfttttt 6 
tltct&2<Di/V>#6 l©o? F6 1 aftfflSStvCl* 
So Wc^ot, JJE*2©5/y>jr6 100vK8 1 

a*^rflvraa*ifij«:iBtt3ftft«, ±iBm««5 

9*^t,T±E*:/^-f>*A5 6#±*HttBrSft£C£ 
[003 6] ±E*:/9-f >H5 6©*jfcW«Cttfiflft^ 

- y 6 2 #±T»e£*>-o*:/^ 5 6 <t— ftwcc 
BK?*J:9fcKtr6*Tttr>S. JJB»2©jO*R5 7 
«:BSr2© j e-dr6 33&$|9:»6ft fc ^CD[n|]jfc$ii6 3 afc 

MM:/- y 6 4tfK*3 c y 6 

4 &±EfiE»:/- y 6 2 <t(Dfi8 fctt* -f 5 > h 6 

5#5BR3ftTC>S. Ltcifi^X. ±EUI2CHr-£6 
3*JfWTtl«. ±EX^-/>#5 6#5|g«g3ftSJ: 

[00 3 7] X^-f >tt5 6#@«3ftfttf % -tCDH 
ISCC*^T-A3 3*5Jtt6^*»6, C(D*fT-A3 
3(D5tSSBCC|9:W6ftA:^X^tt3 l*5±E0fift5«c 
^3ft^S^se56©S^j(c?Sor^S6-ri 0 o£ 

[0038] ±EJH 2^-^63 t*$«J$Sa6 6 &C J; 
6 6»&2GK&-£6 3<D[IIS£fi6 3 a(DiHSiifl[4-e 

©@Rfta^j£Dr»JtiBir*ij:5«cttor^s D -eft 

&CJ:oT, ±E*^T-A3 3CC»W6ft)fc-/X;U»3 

[0039] CCE«B»<WB«r« % ±E^X;M*3 1 ** 

MOBimKfllCcil < 0 , MCcffi^a^ 6 ottJHttft* 6 
tf^tcipj^ ^ tcoftr ^aicca < a s <t 5 cc®s£ 3 ftr 

l^o ^ciot, ±IB^X;U{*3 ltcJ:SM^®^ 

[0040]ftfe ±E^-^5i^^ a -^5 
2 «±EX >M 5 6 3 ftT^fgptCzgai 3 ft 
So IW^t, ±12X7 7^ >$*5 6^I§I?S|g«r3ft 
rfe % rtSPteJ¥ffi3ft/c^-^;l/5 l^«)f&^^-^5 
2^ID6 ftT ipJWKiaiS-r S ©*J»jh 3 ft 5 «#> 0 
±E^-^U5 l«W9tt&^a-^5 2*K»4te«> 

[0041] o^rcc ±E«jffi<Dxt->teasiBcc<fco 

-TSo H3feJ:0'H4te^Tcfc^te-~*f<D^X;U 
i*3 lfrSm^LrBfXoMMAitorflHS'tt 
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[0042] m^&mm&tt^ ntcmmm.it jx>\>u 
■oxmrnrz. ztucx-ox. ±satsm»ie<o±mifi 

[0 04 3] ±fB#ig?KW:{JM£?L 42a ©Jf SSP4 2 b 
Hft>;U4a{CM3n5. #«@$i#s*Igg|S4 2 
bA^tt*&?n-5Ci-C. ^f>^'4 4art^©»£AiI 
fflfi$ktti>. ^nccio-c. ft>^'4 4art©Sa io 

?t>A4 4 a<D^»*/h$< L/ct££fctB& 
• 5 Tft>A-44a*'6 «^,*^r^-Cfi < C £ #s oJ 

[0 04 4] ^a^^-rSilH^FtC. S&2©*-£ 
6 3 £ftS6 S i±r±ta*¥T - A 3 3 ^taMS^J 6 ©g 

[0 045] ifBTk^T — A3 3 ©JSlftjl&M:. SUffll^ 
S6 6{C«t-,-C«^a%6©^(SJ*^^«^2gP 20 

■c, 6 o&fifaip&tm mmam £ ©sas 

tfH&o-Cfc, #fiCffi«Sfc«5©?5t^^^«tJP(;K: 
t?*4*6.- ±fe&$ttaBJ 6 ©±® -,-C« 

[0 04 6] HlfcKJ:*^ sX)l#3 1 Srl^DlgS&jl 

% & &Magj 6 (Dtpfoffiiftmmmttcit-^x mmhm 
tm<, ±#tbxizffi&imt l ct!ib&tiLC2>. *l 

T. ffifrWKDr<—?4 ^HMJ 22962 llT**-? fc©(C*t 30 

U gfc^a©^-^-/ »;W8tti4i45 4ir\ -£©gi§5? 
[0047] cn«:*tur-/X;w{*3 i©jg»jia£tt 

515 <l-e£>->fc©«:*tu St^©/N'-^-< f;u^«44 

39lB(C?Sii>U -e©gia*«18.8%«C|p]±L//Co 

[0 04 8] C©Ci*^. -/X^f£3 i©sibae* 
±^U/cJ;5{c$lJffl)f 5Cit. *8Mai2j6©±iM:i$j 40 
— tc. i/^fcjftw^-^-f #jv©l£3;*-cfti£-e££c 
£#Sgig;*ftfc. 

[0 0 4 9 ] m3K.7jkt £5lC. — Jtf©/XJl43 1 © 

wmm&Kftmirzim*%L%.z>ctifix-%t\\t. m 
mm 6 (c^t-c s ©«t 5 ^a«©tes«€:fflc»-c £*© 
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ft********* < ff 9 C t&XZZ. 
[0050] teXm®>6 icMf * SX)H*3 1 ©#84ft 

ae«. xmttoagi. i5fc#©a». wat&6©^ft 
©WRtttKt&cra^o^fr-cswim*. *©&i* 

[0 05 i]-*. sx>v#3 lzftmex-tmsnz 

Ci^ S3CC^T4:5tcyX;l/#3 l©^X;l/P&4 
5*>6«iS«[i<!:«>«:Hil*3tl.5fi^aaiiSti (jttffttW 
, £TT£) £. ^©ittfjgW, #»«HI«|6rKltt-S 
a#K8gSti (S*RftW, £TS) <b©*|Sj*SMJ&4. 
[0052 ] ^<DtcH>, SSti&W, AJjifTifiW, (CT* 
LtcK). SX*Oft4 5iC*MbXffiim4 7 K.=mt 
£tt£©C£#s05±«*tt*#>^ mMWmWlibW^Sti 

[0053] c©j; 9 ixffmemcmis. *> v x# 1 © 
aai/-c*©«aJccsa«stiA:»a»i 6*»&i£M3ti 

[0054] ±ier»S^Si©i£ftr& -s, ^>7n- 
af^©im«i^K:aA!is^6 tcttrr 

[0 05 5] L*>U%*56, ±IH* t» 1 rttcdKA-r 
-S^^>7n-(tok2pr-A3 3-^*©$tS«:s:we>ti 
fc*7'<-&5 4&aji-r&6<D<!>. cn6©fJK«±ia 

•S. -?-©/t:sf). ^y^ftirttcSSAT^^^^^n-K: 

an*^ c s £ <-> 5 c iAnast ^ t-^c^e , ^a^tc 

J:S?5fe#®a^«c*^7-^lrtTC?5^ h*if££l,T4>. 
-€■©5^ h«^'i»>70-©^^m<!:£feK:gfffl'gl 
6 IP HI 3 tlS C £ (C ft ^, . 
[0056] U/tAiot, tfi^S^6 4»!ffill,/i:S 
•CfgjSMST -S ^©^MS^J 6 CC 5 X h L X 
^©/!H£«c-5>J:9ftC<b*ift^ 0 ±i27k¥T-A3 

3©^(c«a^t. c<Dmm<Dfcmxi l z—tt<DsX)i'» 

3 1 «rg!WSJ:9KL/c. -e©/c«>. lo©yX.iM*3 
l*^MS?R*i«W3lf?.i»^«:l:t-<. *&^S/cO 
K jJfe^S-C £ -5&#Hffi125 6 ©®«*JffiA 3 tl Z> 6 . 

*<D%micm-rz>mr&*mffix$. %kjmm<D$i±z® 

[0 057] S«im«3 2«. ;k¥-T-A3 3 

wmms tvmmz&Mic&'&'rzct&xsz. o 
* 0 . i5t#=&#K:it; or y x;n$ 3 1 ±m$m® 6 <t © 

[0058] 

[^©5/,^] if^i <tif5j<3i2©^Bj(cj;n« > y 
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[0059] -e-tncj: a^a^©cf3^B&»ijgia 

[Hffl©1IM«t«WJ] io 

is 2 ] m c < *?7 - &(D%m&ft*%\m 



4$PJ¥1 0-3 03 1 
10 

m. 

[04] ( a ) «iu d < s X)\s#<Difckmwm. 

ttiD< >X;K$©-gp^©#4tS0o 
[flF#©i&njn 
l 

3 1 •••/XAfl: 

3 2 -mmm 

3 3 -*?7 - A (}g«jlg»>#&) 

4 7 -SSMR 

5 6- mmm) 

6 6 -fWffl!4Sg 



[02] 



[03] 



(8) 



ftmW- 1 0-303 1 6 9 



[04] 




